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MANUIN D

HaniInaasy
Coagulant Chitosan pH 3.22
pH nauntvaaal 8.08
Turbidity Aaumsvaaas 21 NTU

Alkalinity Aaunivaaat

83 mg/l as CaCO,

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
Nol (mg/) |Ad (mg/)) (mg/) | (mg/) | (NTU)
d 0.01 - 4.30 84 16
2 0.05 | 84 15
3 0.1 83 15
4 0.2 83 14
5 0.5 79 13
6 14
Coagulant
pH naunTIvaaay
Turbidity faus
Alkalinity fiaun9
Coagulant | € Turbidi
Noj (mg/l) (NTY)
1 0.01 15
2 13
3 14 | 12
4 12
5 14
6 14

pHn

Turbidity faunivaaas

Cukbaneld gma]asg%g

¢ 20NTU

ﬁﬂﬁ"ﬁﬁl BEINET

9

188

Coagulant | Coagulant Turbidity
No/ (mg/) |Aid (mg/l) (mg/l) (mg/i) (NTU)

1 0.01 - 6.40 1.60 31 14
2 0.05 - 6.33 150 29 12
3 0.1 - 6.29 1.50 29 11
4 0.2 - 6.25 1.50 29 10
5 0.5 - 6.19 1.35 26 12
6 1 - 6.03 1.30 25 13




Coagulant Chitosan pH 3.22
pH fauntvaaat 5.05
Turbidity frauniveiaas 20 NTU
Alkalinity Aaunsumaat 8 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No; (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 0.01 -~ 5.55 0.40 8 13
2 0.05 - 40 8 12
3 0.1 = 7 11
4 0.2 74 9
5 - 05 i 6 12
6 1 13
Coagulant
pH fauntivaaay
Turbidity Aaun1ivnae
Alkalinity Aaunw
Coagulant Turbidity
No| (mg/l) (NTU)
1 0.01 44
2 0.05 - 82 43
3 0.1 42
4 ogH — | | 400! gy 40
5 0. !lf 36
6 42
Coagulant Chitosén pH 3.22
oo £ 7] 1 4 QWEJ’lﬂ‘i
Turbidity W 49 N
Alkalinity naumsvaaag ¢ 63 mg/l as CaO
whaﬁmw AN2Y
q Coagulant | Coagulant| p H,SO, Alk | Turbidity
No, (mg/) [Aid (mg/) (mg/) | (mg/) | (NTU)
1 0.01 - 7.19 3.25 64 45
2 0.05 — 7.16 3.25 64 41
3 0.1 - 714 3.20 63 36
4 0.2 - 7.13 3.25 64 30
5 0.5 — 7.04 3.10 61 40
6 1 - 6.90 2.95 58 42

s

d
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Coagulant Chitosan pH 3.22

pH naunvwaaay 6.08
Turbidity fraun1svaaay 49 NTU
Alkalinity fiauntwaaay 21 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)
1 0.01 — 6.37 1.20 24 42
2 0.05 - 1.10 22 37
3 0.1 - : 21 30
4 0.2 20 23
5 0.5 19 38
6 1 42
Coagulant
pH fiauntivaaay
Turbidity fiaw
Alkalinity fia
Coagulant Turbidity
No| (mg/)) (NTU)
1 0.01 9 43
2 0.05 8 40
3 0.1 LEL - CH 8 35
4 o2l el ) 27
5 0517 | 39
6 - 40
Coagulant hitbsap pH 3.22
o ’.] mtmw g9
Turbidity
Alkalinity naumsvaaay ¢ 83 mg/l as CaCO,
AEIRIDIMNRII DI Y
gul gula ,50, urb '
F?O (mg/) |Ad (mg/l) (mg/) | (mg/l) | (NTU)
1 0.01 - 8.12 4.20 82 90
2 0.05 - 8.04 4.15 81 88
3 0.1 - 7.98 415 81 85
4 0.2 - 7.88 410 80 65
5 0.5 - 7.66 4.10 80 46
6 1 - 7.41 3.95 7r 66




Coagulant Chitosan pH 3.22

pH fiauntTivaaay 6.90

Turbidity fiaunvaaay 100 NTU

Alkalinity Aaun1ivaaay 62 mg/l as CaCO,

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No| (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)

1 0.01 == 7.05 3.10 61 88
2 0.05 - 59 71
3 0.1 - 59 48
4 0.2 57 35
S5 0.5 45
6 1 76

Coagulant Chitg

pH naunvmaay

Turbidity fia

Alkalinity fia

Coagulant Turbidity

No, (mg/) (NTU)
1 0.01 82
2 0.05 55
3 38
4 30
5 39
6 77

Turbidity @mma 98 NTU
Alkalinity iaumvaany ¢ 8mg/l as C&8O 4
T3 Ny
f | Coagulant | Coagulant| pH H,SO, Alk | Turbidity -
No, (mg/) |Aid (mg/)) (mg/) | (mg/) | (NTY)
1 0.01 - 5.40 0.35 7 85
2 0.05 - 5.30 0.35 7 53
3 0.1 - 517 0.30 7 40
4 0.2 - 5.06 0.30 6 31
5 0.5 - 4.75 0.30 6 51
6 1 - 4.46 0.25 5 82




Coagulant

pH naunvivaaay

Chitosan

Turbidity fiaunisvmaay
Alkalinity Aaunivaaay

pH 3.22
7.96

200 NTU
82 mg/l as CaCO,

100

Coagulant | Coagulant| pH H,SO, Alk | Turbidity

No/ (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)
1 0.01 - 7.90| 4.40 86 170
2 0.05 - 4.40 86 140
3 0.1 - 85 100
4 0.2 84 81
5 0.5 : 81 51
6 1 34| Ae 30 68

Coagulant

pH faunTIvAag

Turbidity fia

Alkalinity fia

Coagulant | Turbidity

NoJ (mg/) (NTU)
1 0.01 170
2 0.05 67 110
3 (_).1 75
4 45
5 45
6 77

Coagulant  CHitesan pH 3.22

pH na

@;gmmmwmm

Turbidi

Alkalinity fiaunTIveaaY ¢ 27 mg/l as€aCO

9 gulant gulan p ,S0, Turbidity
Nol (mg/l) |Aid (mg/l) (mg/h) | (mg/l) | (NTU)
1 0.01 - 6.34 1.40 27 150
2 0.05 - 6.30 1.40 27 78
3 0.1 - 6.22 1.35 26 49
4 0.2 - 6.20 1.35 26 37
5 0.5 - 6.10 1.30 25 38
6 1 - 5.95 1.25 25 80




Coagulant Chitosan pH 3.22
pH naun1vAsaY 498
Turbidity naunsvaaas 200 NTU
Alkalinity Aiaun1ivaaas 8 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No/ (mg/) |Ad (mg/l) (mg/) | (mg/l) | (NTU)
1 0.01 - 5.36 0.40 8 140
2 0.05 - 0.40 8 72
3 0.1 == 7 41
4 0.2 - il 32
5 0.5 = 4 . 6 39
6 1 4. 5 95
Coagulant hi !
pH fiaun . 417"* ¢
Turbidity faum
Alkalinity fiaw
Coagulant k | Turbidity
No, (mg/)) gff) | (ma/) | (NTU)
1 0.01 83 250
2 0.05 83 190
3 0.1 83| 120
4 , 93
5 51
6 1 a) 63
R
Coagulant Chitesan pH 3.22 @/
i ANEAINEINT
Turbidity,fi aad NTU
Alkalinity fiaunavwaaau ¢ 72mg/l as €aCO "] Qs
oagulant gulan p ,50, ﬁ - Tw!)igy
No, (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)
1 0.01 - 7.28 3.65 72 230
2 0.05 - 7.26 3.65 72 140
3 0.1 - 7.23 3.65 72 100
4 0.2 - 7.20 3.60 7 53
5 0.5 - 7.07 3.50 69 47
6 1 - 6.94 3.45 68 72
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Coagulant Chitosan pH 3.22

pH naun1vAaay 6.04
Turbidity fiaumavaaan 290 NTU
Alkalinity faunsvaaay 24 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
Noj (mg/) |Ad (mg/l) (mg/) | (mg/) | (NTU)
1 0.01 - 6.36 1.20 24 220
.2 0.05 - 6.29 115 23 88
3 0.1 - . : C 21 53
4 0.2 20 42
5 0.5 S| = 19 37
6 1 | ’ 70
Coagulant Chitos
pH faunuAsaY
Turbidity fia
Alkalinity Aaun1u
Coagulant Turbidity
No, (mg/) (NTU)
1 0.01 220
2 87
3 58
4 ) 42
5 8l ) so
6 1 110
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Coagulant

pH naunvAaaY
Turbidity Aaun1ivaaay
Alkalinity Aiaunsvaaan

Alum

pH 3.08 Coagulant Aid

79

20 NTU
69 mg/l as CaCO,

Chitosan pH 3.22

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Aid (mg/)) (mg/) | (mg/) | (NTU)
1 v 0.01 7.63 3.45 68 3.8
2 7 0.05 3.30 65 3.8
3 rd 66 4.4
4 7 o . 66 3
5 i d 7 : = 65 3
6 7 7.13 2 4.5
Coagulant u Chitosan pH 3.22
pH na - A ;
Turbidity na '
Alkalinity Aia TN
Ao
Coagulant Idnt|. pH- ) k | Turbidity
No, (mg/l) id” (nag/1) 2 M | (NTU)
1 7| oo 700 48 4.2
2 7 0.05{— 6. 49 26
5
3 7 = 49 26
4 ' 2.1
5 29
6 7 @ 35
1'.'!
Coagulant pH 3.08 ulant Aid Chitosan pH 3.22

st VRN

Alkalinity Aauntivaaan ¢ 19 mg/l as @aCO

el

q gulant | Coagulant| p ,50,

No/ (mg/) |Ad (mg/l) (mg/) | (mg/) | (NTY)
1 7 0.01 6.10 0.95 19 2.6
2 7 0.05 6.02 0.90 18 2.5
3 7 0.1 5.98 0.85 17 33
4 7 0.2 5.93 0.85 17 3.4
5 7 0.5 5.77 0.75 15 59
6 7 1 5.46 0.80 16 8
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Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH 3.22
pH nauntIveaay 7.9

Turbidity Aaunsvnaay 49 NTU
Alkalinity Aaun1ivaaas 70 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Ad (mg/) (mg/l) | (mg/h) | (NTU)
1 7 0.01 7.59 3.50 69 57
2 7 0.05 3 .40 67 6.7
3 7 ' 67 6.1
4 z ’ , 67 4
5 7 7. - e 65 4.9
6 7 7. 25 4 6.1
Coagulant u .08 C Chitosan pH 3.22
pH fiaunTvaaay 'gf; y
Turbidity naum !
Alkalinity fia :
wE
Coagulant | It} Aok ) .| Ak | Turbidity
No/ (mg/) |Ad (mg/) 2 /N (NTU)
1 7 ggm 5 | 50 4.8
2 7 0. ;_;d_ 51 4.4
3 7 27, 50 47
4 | 31
5 5.1
6 7 a 6.9
A9 .

Coagulant  Aldm&s  pH 3.08 CéagulantAid  Chitosan

esw:1 00 (1. PN LRI

Turbidi
Alkahmtzqnaummam ¢ 23 mg/l as @aCO
T o Tak:t]
No, (mg/) |Aid (mg/l) -(mg/) | (mg/h) | (NTU)
1 7 0.01 6.12 0.95 19 57
2 7 0.05 6.08 0.90 18 6.1
3 7 0.1 6.02 0.80 16 5
4 7 02/ 59| 080 16 6.7
5 7 0.5 5.80 0.80 16 15
6 7 1| s547| 075 15 20
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Chitosan pH 3.22

Chitosan pH 3.22

Coagulant Alum pH 3.08 Coagulant Aid
pH faunvAaay 7.89
Turbidity Aaunsuaaas 98 NTU
Alkalinity Aaumavnaay 67 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No/ (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)
1 14 0.01 732 3.05 60 36
2 14 0.05 3.15 62 3.7
3 14 /l 62 28
4 14 : 61 22
5 14 7 60 3.6
6 14  7.01 4
Coagulant A
pH Aaunvag ) 7
Turbidity Aaun -
Alkalinity fiaumeVaa a
i
Coagulant | I ipH - ), k | Turbidity
No| (mg/) (rdom | g2A 7 /) /) | (NTY)
1 14 %@m 46 28
2 14 0.05—6.8 46 2.9
3 14 Ao 46 3.1
4 : 3.1
5 : 47
6 14 @ 6.1
-
Coagulant Aldmes pH 3.08 ulantAld hi n pH 3.22
el “‘*w glik}
Turbidi o

Alkalinity naun1svaaan

'

g ; |
nt| Coagulant

q gu p Turbldlty

No/ (mg/) |Aid (mg/)) (mg/l) (mg/l) (NTY)
1 14 0.01 5.91 0.90 18 2.4
2 14 005/ 590, 09 18 2.9
3 14 0.1 589| 0.85 17 3.9
4 14 02| 584 085 17 5.1
5 14 05| 572/ 080 16 8.2
6 14 1 543 0.70 14 15

QY



Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH 3.22

pH naunTivaaay 7.82

Turbidity Aauntvmaay 190 NTU

Alkalinity AiaunTuaaay 69 mg/l as CaCO,

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Aid (mg/l) (mg/l) (mg/) | (NTY)

1 14 0.01 7.38 64 35
2 14 0.05 63 4.2
3 14 / 64 29
4 14 0.2 \‘} 64 47
5 14 05 7.1 20 53 57
6 14 , 00| .8 8.5

Coagulant
pH faunTivaaay
Turbidity AauAIWAE;
Alkalinity fia

Chitosan pH 3.22

Coagulant
No] {(mg/)

Turbidity
(NTU)
26
4.1
37
4 0 5.8 vy 4
—— 05 674l B 2] se

45 6.6

O U A WN =

Coagulant Aluﬁn H 3.08 Coéiglilant Aid  Chitosan pH 3.22
ool 171 Y] 548 TN E/ 7]

Turbidity &

Alkalinity Aaumavnaay ¢ 25 mg/l as Cag0O

R el

2 4
No| (mg/l) |Aid (mg/l) (maf) | (mg/) | (NTU)
1 14 001| 609 1.00 20 4
2 14 0.05| 604 1.00 20 46
3 14 01| 600 095 19 6
4 14 02| 593 090 18 12
5

6

14 0.5 5.81 0.90 18 18
14 1 5.59 0.85 17 20

106



Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH 3.22
pH faunTvmaal 7.81
Turbidity Aaunivaaay 290 NTU
Alkalinity Aaun1ivaaay 73 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
Noj (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)

1 14 0.01 7.33 3.35 66 43

2 14 0.05 65 3.8

3 14 66 4

4 14 65 4.6

5 14 63 6.7

6 14 15
Coagulant \ hitosan pH 3.22
pH naunvmaay
Turbidity faumvaag
Alkalinity naunsuiaas

Coagulant | Turbidity

No] (mg/) (NTY)

1 6.8

2 3.9

3 6

4 5.83 56

5 8.7

6 9.5
Coagulant Alunf Chitosan pH 3.22
pH nau | ‘
Turbidity
Alkalinity fiauntavmaay €25 mg/l as CaCO o/

ol

gurbidl ityE I

q gulant | Coagulan p ,50, Alk
No, (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)

1 14 0.01 6.05 0.85 17 59
2 14 0.05 6.01 0.80 16 6.7
3 14 0.1 597 0.80 16 8.6
4 14 0.2 5.95 0.75 15 85
5 14 g5 5.82 0.75 15 21
6 14 1 5.58 0.80 16 25

d
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Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH 3.22

pH AaunivAaay 7.92
Turbidity Aaunavmaay 20 NTU
Alkalinity fiaunisuaaay 88 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Aid (mg/l) (mg/l) (mg/) | (NTU)
1 5 0.01 770 84 6.4
2 5 0.05 86 6.7
3 5 85 7.6
4 5 0.2 \‘b 83 5.8
5 5 3 6.7
6 5 X 16
Coagulant Alu ’ 8 gulant Aid . Chitosan pH 3.22
pH fiaun1vmaa ‘ 6.95",
Turbidity Aaun1vas 20N
Alkalinity fiau ’
Coagulant | Turbidity
No, (mg/)) (NTU)
1 6.3
2 4.1
3 , ‘ vl 66| 38
4 i I : 692| 330 65/ 3.2
5 05| 688 48
6 8.6
Coagulant Alurf 2 pH 3.08 lant Aid Chitosan pH 3.22
smronds £ ) 4 TS
Turbidity f
Alkalinity fiaunnTuaaay 28 mg/l as CaBO
ARSI NENg Y
q gulant | Coagulan p ,S0, Al urbidity
No, (mg/) |Aid (mg/l) (mgf) | (mg/) | (NTU)
1 5 0.01 6.28 1.35 26 5
2 5 0.05 6.25 1.40 27 4.5
3 5 0.1 6.21 1.40 27 41
4 5 02/ 6.18 1.30 25 57
5 5 0.5 6.09 1.30 25 16
6 5 1 5.92 1.20 24 17




Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH 3.22
pH fauATIvAaaY 5.04
Turbidity Aauntivmaay 20 NTU
Alkalinity Aaun1svaaay 8.82 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 5 0.01 5.18 0.45 9 17
2 5 0.05 5 0.35 7 17
3 5 0.5 8 16
4 5 ; 8 17
5 85 4, 6 18
6 5 4. , | 18
Coagulant u .0 Chitosan pH 3.22
pH riaunma 7 d‘if* y
Turbidity naum s
Alkalinity fiaunt % 68
.
Coagulant | ! ‘gd : Turbidity
No) (mg/) |Ai ) 2y /) (NTY)
1 5 Oz 787 49 75
2 5 0 Oé-—_!ﬂ’_.'—Sﬂ: 50 7.8
FATTTR)
3 5 48 9.2
4 3 75
5 _ 8.6
6 577 : 17
59 -

Coagulant Alufnes, pH 3.08 Coagulant Aid Chitosan pH 3.22

wﬁewqwmw 1115

Turbidity
Alkalinity fiaunnTuaaan 40.18 mg/l as GaC
Q 15 ~ g E] j < q jq E El
q gulant gulant p : ,S0, qubljla
Nol (mg/l) |Aid (mg/l) (mg/l)
1 5 0.01 7.05 1.95 38 8
2 5 0.05 7.02 1.90 37 7
3 5 0.1 6.98 1.85 36 8.6
4 5 0.2 6.93 1.85 36 85
5 5 0.5 6.79 1.80 35 15
6 5 1 6.61 70 33 20
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Coagulant
pH faunTivAaay

Alum

Turbidity Aaunsvaaay
Alkalinity fiauniavaaay

pH 3.08 Coagulant Aid

5.9

50 NTU
12mg/l as CaCO,

Chitosan pH 3.22

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
Noj (mgf) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 5 0.01| 6.00| 060 12 10
2 5 0.05 0.55 11 15
3 5 0. / 9 18
4 5 ; / 10 25
5 5 : 5.50) 11 33
6 5 5.1 36
Coagulant u ‘3. Chitosan pH 3.22
pH nauntvnaa 5.
e -
Turbidity na ’
Alkalinity fier f PN
Coagulant | Coa ) pH - Turbidity
No, (mg/) |Ad ) | JERA /) (NTU)
1 5 077507 8 28
2 5 o.oz:% 498 8 22
3 5 34 b3 6 19
4 1_ : 22
5 R 37
6 5 Lﬂ 40
Coagulant Alufn e H 3.08 Coagulant Aid Chitosan pH 3.22
it HYIWENT
Turbidity fiaw an 1
Alkalinity fiauntivaaay ¢ 87 mg/l as Ga€O LY
& [ El
q Coagulainl %gulan;t : p:ﬂli ‘E2g4 Jk lurbii@
No/ (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 10 0.01| 7.49| 425 83 3.1
2 10 0.05| 755| 4.25 83 45
3 10 01| 749 410 80 45
4 10 02| 7.46| 415 81 4
5 10 05| 7.32| 400 78 48
6 10 1| 717 400 78 57
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Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH 3.22
pH AaunIvAaad 7.06
Turbidity faunnvaaae 100 NTU

Alkalinity fiaun1ivaaay

71.54 mg/l as CaCO,

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No| (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 10 0.01 7.08 3.15 68 3.2
2 10 0.05 , .50 69 45
3 10 ' . 68 3.3
4 10 LN ot 69 35
5 10 B 6.9 SEEL 66 46
6 10 6.85 e 5.9
Coagulant \\\ Chitosan pH 3.22
pH fiaun1vmaay Ad
Turbidity Aaun1vea i\
Alkalinity Aiauns :
Coagulant Turbidity
No] (mg/l) (NTU)
1 10 4
2 3.8
3 8| 6.1
4 02| 619] 1oo|Neak., 6.4
5 . 6.05| 3| 13
6 16

" mﬁm A YEEWENAS

Chitosan pH 3.22

Turbldlty-qum

Alkalinity flaunTvARaY

¢ 6 mg/las Gaco o/

9 Sﬂf]aﬁﬂ‘i'w;g f]";}?]flf]@ ?)
q Coagulant (‘,olaglula%t l P ‘ ,S0, k urbidity
No; (mg/) |Ad (mg/l) (mg/) | (mg/) | (NTU)

1 10} 0.01 484 030 6 28
5 10| -~ 005/ 480 030 6 27
3 10 0.1 475 0.30 6 29
4 10 02| 474, 025 5 28
5 10 05| 447 020 4 48
6 10 1 433 020 4 53
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Chitosan pH 3.22

Chitosan pH 3.22

Chitosan pH 3.22

Coagulant Alum pH 3.08 Coagulant Aid

pH fauntvAaay 7.85

Turbidity Aaunsvmaat 200 NTU

Alkalinity Aaunsvaaay 88 mg/l as CaCO,

Coagulant | Coagulant| pH H,SO, Alk | Turbidity

No| (mg/) |Aid (mg/l) (mg/l) | (mg/l) | (NTU)
1 10 0.01 7.55 4.20 82 5.2
2 10 0.05 (3 4.15 81 53
3 10 0.1 M | # 82 6.4
4 10 z_::,_\ 47 82 5.3
5 10 — 80 7.8
6 10 8 9.9

Coagulant

pH Aaunmvaaa

Turbidity fia

Alkalinity Aaun3

Coagulant }a Turbidity

No| (mg/l) ':r,L (NTU)
1 10 == 3.6
2 -:;.5': 4.9
3 : 5.3
4 51
5 8.1
6 107 9.5

W
Coagulant pH 3.08 Coagulant Aid
y 3

Turbidi

M’J

Alkalinity naunsvaaag

HRINENT

28 mg/l as GaCO,

"

il

Tanhe

Lo

ﬁ'

qI Igoaglulgnl %oagula%t ,SO, "Turbi

No, (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 10 0.01 6.21 1.30 25 4.7
2 10 0.05 6.17 1.30 25 7.2
3 10 0.1 6.14 1.20 24 8
4 10 0.2 6.10 1.25 25 9.7
5 10 0.5 6.02 125 25 22
6 10 1 5.86 1.20 24 26

s

e
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Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH-3.22
Coagulant 4.96
Turbidity faunsvmaat 200 NTU
Alkalinity naunavaaay 6 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Aid (mg/)) (mg/) | (mg/) | (NTU)
1 10 0.01 454 N.D. - 35
2 10 0.05 - 30
3 10 - 32
4 10 38
5 10 58
6 10 66
Coagulant hitosan pH 3.22
pH faunmveaay
Turbidity fia
Alkalinity fia
Coagulant | Turbidity
No, (mg/)) (NTU)
1 10 3.1
2 10 81 6.5
3 10 4.8
4 104 02] 744] 415 81 45
5 *‘V} T 2 )] ’ 6
6 10| 78] 9
i J i
Coagulant Aluh & pH 3.08 CodgalantAid  Chitosan pH 3.22
i 1) V14815 N 171D
Turbidity
Alkalinity fiaumaveaa €71 mg/l as CaGO '
q{ gulant | Coagulai p 00, ; AIE l urbld] iE El
No, (mg/) |Ad (mg/l) | (mg/) | (mg/) | (NTU)
1 10 0.01 T2 3.45 68 4.2
2 10 0.05 7.09 3.35 66 5
3 10 0.1 7.07 3.40 67 4.5
4 10 0.2 7.03 3.30 65 54
5 10 0.5 6.94 3.30 65 9.7
6 10 1 6.83 3.25 64 16
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Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH 3.22
pH fauntivaaay 6.02

Turbidity fiauntivaaay 300 NTU
Alkalinity Aaunivaaas 29 mg/l as CaCO,
Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No) (mg/) |Aid (mgfl) (mg/) | (mg/) | (NTY)
1 10 001| 606 1.30 25 7.8
2 10 0.05 1.30 25 6.7
3 10 0. 25 9.4
4 10 ) 24 15
5 10 0 5.9 3 30
6 10 7 110 40
Coagulant m , 8 C ! hitosan pH 3.22
pH AaunTvmaay 4.9 ‘
Turbidity faun 3
Alkalinity fia B
% v
Coagulant ant |- pEC - Y Turbidity
No; (mg/) |Ai e (NTU)
1 10 144841 6 30
2 10 0 05‘: 4.7 5 35
3 10 ey 6 35
4 42
5 1 | 61
6

10% 69
AU INENTNEINS
RINNTUUNIININY
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Coagulant

pH fAaun1vAaay
Turbidity Aaunivaaat
Alkalinity fiaunavaaan

Alum

7.91

20 NTU
90 mg/l as CaCO,

pH 3.08 Coagulant Aid

Chitosan pH 3.22

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Aid (mg/) (mg/) | (mg/) | (NTY)
1 3 0.01 7.81 4.40 86 18
2 3 0.05 4.35 85 17
3 3 0.1 / 85 17
4 3 84 16
5 3 ¢ 16
6 3 7.32 17
Coagulant hitosan pH 3.22
pH fiaunTivmaan 973
Turbidity flaumvea “20
Alkalinity fiaunn - 0
&aﬂﬁ.
Coagulant £ Turbidity
No, (mg/) |Ad 278 (NTU)
1 3 1706 | 67 12
2 3 0.05 7 65 85
3 3] / 67 r &
4 W i 6.7
5 14
6 3m 17
b
Coagulant Aluni g5, pH 3.08 CoagulantAid  Chitosan pH 3.22
e RN L (R (R
Turbidity NelY
Alkalinity Aiaunsvnaag €31 mg/l as Ca€0, o/
S}Ef!@ﬂﬂﬁ'ﬂl ‘]?'H‘%@H
q gula g arﬂ m-l ,50, Al rbidi
No| (mg/) |Ad (mg/l) (mg/) | (mg/) | (NTU)
1 3 0.01 6.25 1.45 28 95
2 3 0.05 6.22 1.40 27 7.6
3 3 0% 6.18 1.40 27 7.8
4 3 0.2 6.18 1.40 27 7.8
5 3 05 6.07 1.40 27 16
6 3 1 5.92 1.40 27 18

‘115



Coagulant

pH nauntivaaay
Turbidity Aaumivaaay
Alkalinity fiaunvaaay

Alum

pH 3.08 Coagulant Aid

7.88
50

NTU

83 mg/l as CaCO,

Chitosan pH 3.22

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No/ (mg/) |Aid (mgfl) (mg/) | (mg/) | (NTY)
1 3 0.01 7.76 4.25 83 33
2 3 0.05 7 4.15 81 32
3 3 0. ; 83 31
4 3 ; 81 23
5 3 7. : .83 25
6 3 7.3 0 30
Coagulant Chitosan pH 3.22
pH fiauntivaaay 7.03
G s =
Turbidity naw ;
Alkalinity fia K
'&-ﬂn
Coagulant a &‘g -l Turbidity
No, (mg/) |Ai AA 9/) (NTU)
1 3 Yz 18); 68 18
2 3 0.051=—712 66 14
3 3 L BPATY 67 13
4 il 8.9
5 14
6 sim 1 23
1 |
Coagulant Alum &, pH 3.08 CoagulantAid  Chitosan pH 3.22
e 2] TN B THENS
Turbidity i
Alkalinity Aaunsveaay ¢ 29 mg/l as Ca€O )
AR
& | Coagdiant| Codgdia ) “Turbidi
No/ (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 3 0.01 6.31 1.35 26 20
2 3 0.05 6.28 1.40 27 12
3 3 0.1 6.27 1.45 28 9.1
4 3 0.2 6.23 1.40 27 12
5 3 0:5 6.14 1.30 25 27
6 3 1 5.98 1.30 25 35
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Coagulant

pH naunvAaay

Alum

Turbidity naunnsvaaay
Alkalinity AaumIvaaal

7.84

100 NTU
79 mg/l as CaCO,

pH 3.08 Coagulant Aid

Chitosan pH 3.22

hitosan pH 3.22

Chitosan pH 3.22

/s

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
Noj (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)
1 6 0.01 7.61 3.85 75 14
2 6 0.05 3.95 77 16
3 6 0.1 75 95
4 6 0.2 74 11
5 6 0.5 13
6 6 . 15
Coagulant
pH faunTivaaay
Turbidity faun1vna
Alkalinity fiaun
Coagulant Turbidity
No, (mg/)) (NTU)
1 8.8
2 7.8
3 7A
4 8.1
5 94
6 14
Coagulant pH 3.08 Iant Aid
M WEIn
Turbldw ﬁmg ‘i
Alkalinity ¢18 mgflas CﬁOs
q AASANII8YNY ﬂ
d é&ab a h H-l Wz 4' d‘Aj H;ﬂi—ia
N%- (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 6 0.01 6.16 0.85 17 11
2 6 0.05 6.15 0.95 19 2 13
3 6 0.1 6.11 0.85 17 9.4
4 6 0.2 6.07 0.85 17 94
5 6 0.5 5.91 0.75 15 26
6 6 1 5.64 0.80 16 34

d
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Coagulant

pH naunivaaay
Turbidity faunvaaay
Alkalinity Aaun1swaaay

Alum

pH 3.08 Coagulant Aid

7.86

200 NTU
84 mg/l as CaCO,

Chitosan pH 3.22

Coagulant | Coagulant| pH | H;SO, | Ak | Turbidity
No, (mg/) [Aid (mg/) (mg/) | (mg/) | (NTY)
1 6 0.01 7.66 4.20 82 16
2 6 0.05 1 4.10 80 16
3 6 0.1, ‘ / 81 16
4 6 79 19
5 6 7. : /8 16
6 6 7.2 19
Coagulant m '3.08 hitosan pH 3.22
pH riaun1vmaay ' ,1 :
Turbidity fau
Alkalinity Aauny A al
&-ﬂﬁ
Coagulant a &g '; : "| Turbidity
No| (mg/) |Ai FUe (NTU)
1 6 WzZI s 60 9.9
2 6 0.05|5—210+ 62 75
3 6 (b o7 61 16
4 : - 305| 14
5 17
6 6\ m 4 27
~
Coagulant Alum &, pH 3.08 CoagulantAid  Chitosan pH 3.22
e 817 1491 TN 3
Turbidi

Alkalinity naumvaaad ¢ 23 mg/l as Ca€o
AN haaY
q | Coag I gula: H,SO, | “A urbidi
No, (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 6 0.01 6.24 1.05 21 9.1
2 6 0.05 6.21 1.05 21 16
3 6 0.1 6.16 1.00 21 17
4 6 0.2 6.13 1.00 20 21
5 6 0.5 5.98 0.95 19 37
6 6 1 575 0.90 18 45
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Coagulant Alum pH 3.08 Coagulant Aid Chitosan pH 3.22

pH fiaun1vAaay 7.87
Turbidity fauniveaay 290 NTU
Alkalinity Aiauntvaaan 84 mg/l as CaCO,
Coagulant | Coagulant| pH | H,SO, Alk | Turbidity
Noj (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 6 0.01 7.65 4.20 82 15
2 6 0.05 1 4.20 82 20
3 6 0.1, - 80 15
4 6 ' 78 18
5 6 7. 79 18
6 6 7.2 ; 24
Coagulant '3.08 Chitosan pH 38.22
pH fauarvmaay ' ,1 _
Turbidity fiau
Alkalinity fia :
* M
Coagulant agt (-, pH . | Turbidity
No/ (mg/) |A A (NTU)
1 6 Wiz t8 | 60 10
2 6 0.05|5—=265+ 60 8.7
3 6 EEle o 57 9.4
4 : il .15
5 23
6 s 7 29
Coagulant Alufh 2 pH 3.08 Coagulant Aid Chitosan pH 3.22
e TINUNINEIND
Turbidi
Alkalinity faumsvaaat ¢ 28 mg/l as Ca€O
A g
q gula gula '&4"“ 0, urbidi
No; (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)
1 6 0.01 6.19 1.35 26 14
2 6 0.05 6.18 1.40 27 22
3 6 0.1 6.17 1.30 25 17
4 6 0.2 6.16 1.30 25 25
5 6 0.5 6.07 1.80 25 39
6 6 1 589 1.20 24 47
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Coagulant Chitosan pH 3.22 Coagulant Aid -

pH nauntivaaay 7.33
Turbidity faunmvmaa 44NTU  induenesanthsth
Alkalinity fiaun1ivaaay 76 mg/l as CaCO,
Coagulant | Coagulant H,SO, Alk | Turbidity
No] (mg/) |Aid (mg/l) (NTU)
1 0.01 - 68 39
2 0.1 = 65 36
3 0.5 5 26
4 1 6.9
5 2 11
6 4 34

Coagulant Chiiose - . cagulant Aid =
pH fAauntvmaay -7 45- 7\

Turbidity fiauAwaAg
Alkalinity fiaunivaaay
Coagulant | Coagulant i<t - | Turbidity
No/ (mg/) |Aid (mg/) =5 —= (NTU)
0.01, g 74l ‘ 12

0.05 0l 320+ 634 100

0. 1441 obd 90
0.2 67
05| 23

O O b WN =

1

AlgIngInein:
MR TUNNINGA Y




Coagulant Alum
pH fiaunuAaaY

Turbidity Arauniveaay
Alkalinity iaun1sunaay

pH 3.08 Coagulant Aid

7.33
44 NTU

Chitosan pH 3.22

fnauanAaankizth
76 mg/l as CaCO,

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
No, (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 75 0| 734 370 73 25
2 75 0.1 3.65 72 16
3 75 0.2 / 70 12
4 75 , 71 5.8
5 75 0 4.4
6 7.5 = 7 8.6
Coagulant 8 hitosan pH 3.22
pH nauntivaaay 7.33
Turbidity faunavea LDy aukih
Alkalinity fiaunn | N2 ]
Coagulant el r (A Turbidity
No| (mg/) |Aid 17 (NTU)
1 125 0 et 71 8.9
abaetid 4%
2 125 0.17=22H] 71 7.4
3 125 AHFA 70 7.7
4 12544 o a7
5 12.9%5 5.1
6 125/ 6 8.6
<
Coagulant Alun’ & pH 3.08 Coagulant Aid Chitosan' pH 3.22
pH faw

Turbidity
Alkalinity naunisvaaag

€76 mg/l as Ca€0,

ARIRSL R,

Bfl EA NS

Ng (mg/) |Aid (mg/fl) (mg/) | (mg/) | (NTU)
1 175 o| 7.16] 350 69 45
2 175 01| 715| 350 69 4.3
3 17.5 02| 712| 345 68 3.4
4 175 05| 703| 340 67 29
5 17.5 1 692 330 65 48
6 17.5 2| 670 325 64 7
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Coagulant

pH fAauntIvAaay

Alum

Turbidity naunsvaaay
Alkalinity fiaun1ivaaan

150 NTU
63 mg/l as CaCO,

pH 3.08 Coagulant Aid
7.45

wRuamnAaasiksih

Chitosan pH 3.22

Coagulant | Coagulant| pH H,SO, Alk | Turbidity
Noi (mg/) |Aid (mg/) (mg/) | (mg/) | (NTU)
1 10.5 0 7.13 2.95 58 58
2 10.5 0.1 .90 57 30
3 10.5 0.2 , 56 20
4 10.5 55 7.5
5 10.5 .85 54 5.8
6 10.5 = .63 5.4
Coagulant 8 hitosan pH 3.22
pH fauntvaaay ; 4 4%
Turbidity fiaunvag \ avilisih
Alkalinity fiaun: ! s
\
Coagulant a Turbidity
No| (mg/) |Aid (NTU)
1 175 62 22
2 17.5 61 6.5
3 17.5 60 5.5
4 17544 05 , £, 42
5 17507 ; 45
6 17.5] =1 8.6
)
Coagulant Alum’ &, pH 3.08 Coagulant Aid Chitosan pH 3.22
SR AN NS
Turbidity

Alkalinity naumavaaad

E&;,f—i];ﬁ?;l

No; (mg/) |Aid (mg/l) (mg/) | (mg/) | (NTU)
1 245 0| 718 295 58 5.5
2 245 01 707 29 57 5.1
3 245 02| 7.05 285 56 2.7
4 245 05| 696 280 55 2.4
5 245 1| 685 275 54 3.7
6 245 2| 663 245 48 6.4
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